S1. EVOLUTION EQUATIONS FOR UNI-SUBSTRATE REACTIONS
of ordinary differential equations, which defines the evolution of concentrations of various species in the system. The equation for the substrate concentration reads
which is Eq. (12) of the main text. The concentrations of enzymes, intermediates and
Michaelis-Menten complexes of the non-channeled subsystem satisfy
The evolution equations for the channeled subsystem are
Finally, the product formation velocity is
These evolution equations must be supplemented by the mass conservation. For the non-channeled subsystem we have
where [E i ] tot is the total (supplied) concentration of E i (i = 1, 2), and 
where [S] 0 is the initial substrate concentration. Thus, we have in total a system of seven 5 independent equations.
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S2. BI-SUBSTRATE REACTIONS
7
We consider here the situation when the first reaction in a cascade is bi-substrate. For 8 simplicity we limit our considerations to irreversible transformations, but include dissocia-9 tions as before. We shall also assume that for sequential (single displacement) reactions, the 10 rate of transformation/dissociation of the second product of the first enzyme (if any) is fast,
11
as compared to k 1 (see below), so that the second product can be ignored.
A. Sequential ordered reactions
13
We consider the following cascade
I + E 2
with the mass conservation for enzyme E 1
The corresponding channeled reaction reads
The evolution 
where
where 1/k 14 Similarly as in the case of uni-substrate reactions, channeling can accelerate or decelerate the reaction velocity at low substrate concentrations, depending on the relation between We consider the following cascade
S 2 + E 12
Random reactions are slightly more complex and the resulting equations are cumbersome and little appealing. To simplify them we assume rapid equilibrium for the first two reactions,
i.e. for reactions (13a) and (13b) and their channeled counterparts (14a) and (14b). In this case we readily obtain
and (i = 1, 2)
For the channeled reaction we get
where 1/k 19) and (i = 1, 2)
It follows from these equations that for finite substrate concentrations, or when only 
S 2 + E * 1
The channeled reaction is
where 1/k ch tot = 1/k 11 + 1/k 12 + 1/k 2 + 1/k ch and (i = 1, 2) Eqs. (27) and (28) with Eqs. (7a) and (7b) of the main text).
